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® The GLM and LMA flashes must overlap in time
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® The center of each flash must be within |5 km
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® |n this example we would have complete detection even if g

either GLM or LMA divided this flash into two

-1 &b

(]
()

® This flash was on January 10 2018 off the Florida coast
near Kennedy Space center
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KSC LMA on 10 Jan 20138
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KSC LMA on 20 Mor 2018
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KSC LMA on 20 Mar 2018
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® peak of LMA and GLM flashes are in different places
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KSC LMA an 20 Mar 2018
20T | ' y y | ' y y | ' y '

15

Zoominin time ©.

llllIllllIllllIllll

Mtituda (km)
&
T T [TT T [TTTT[TTTT

14545 pte

1 1
alt—histogram

LI rw'} Ll r_;l.‘l‘ LML) J
". . .
-

DFT
‘l -

® | ook at individual flashes and see many are missed

® Only a few flashes in the southern part are detected by s
GLM :

M=o .

Latitude

284~

2830

-B0.9 —B8C.B —-ad.7 —80.5 0 S 10 15 20
Longitude Atitude (km)

Saturday, September 8, 18



KSC LMA on 20 Mar 2018
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WTLMA LMA on 20 May 2018
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This was a large slow moving Supercell with very large hail " . |
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® We have looked at large storms in Colorado, Vest Texas, .

Oklahoma, Alabama, and Florida and found low DE (less
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WTLMA LMA on 20 May 2018
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WTLMA LMA on 20 May 2018
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WTLMA LMA on 20 May 2018
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WTLMA LMA on 20 May 2018
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Giant Hail
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® The storm was full of liquid water and ice - big hail,
graupel, ice crystals

® Water and lce absorb small amounts of red light

® Something in these greatly reduces the light getting to
GLM even from lightning high in the cloud

A nearly stationary boundary joined forces with a passing upper level disturbance, approaching cold front,
and returning Gulf of Mexico moisture to spark widespread strong and severe thunderstorms over the
South Plains region Saturday evening and overnight (19 May 2018). The most intense storms generated
giant hail and very heavy rainfall.
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NWS Radar Mosaic - Southern Plains Sector ‘JL
0018 UTC 05/20/2018
=30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

pBz| [ [ [ [ [ [ [ IO I | | | _

Saturday, September 8, 18




Conclusions

® We find that lightning in super cell and other massive storms are
poorly seen by GLM.

® This indicates that as severe weather increases in thunderstorms
lightning detected by GLM decreases.

® This implies that GLM data can be misleading if used to help issue
severe weather alerts.
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Flash Density for LMA and GLM
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How DE changes

DE for flashes with N sources
12G T T T T T T T T T T T T T T T T T T T 12G

DE for flashes lasting N seconds

T

=
&
=
&

]
(=]
]
(=]

Detaction Efficiency (%)
™
o >
{
23
4

Detaction Efficiency (%)
™
o
II]]]IIIIIIIIIIIIIIIIII
lllllllllllllllllllllll
lllllllllllllllllllllll

*
® DE is slightly better 40 . 40
with more than 500 ” X ” N
- + *
* ” ¥ oy X
Sources ':} u * * * " * * * " " o 4 " " S o " S " " M M % M *
0 208 440 600 BAC 100 i .2 D.4 0.6 .8 1.¢
Sources in LM Flash LM& Flash Duratien (=)
® Duration has little DE for flashes with an area of N DE for big flashes at altitude N
120— T T T T T T T T T T T T T T T T T T T ] 120— T T T T T T T T T T T T T T T ]
effect - ] 5 ]
toof- ¥ ¥ - 100 |- .
¥ I 1] ¥ [ ]
= a0 - = a0 -
® Poor DE at all cr : s r ]
5 f i 5 f i
altitudes £ e 1 & ef ]
c - * X E [ - -
k= - i 0 - -
5w ¥ - 5 osor -
o C ¥ ] o _ i
a " ” ] a " ]
201 ” o 201 o
L ¥ - L * *E%BK ¥ * * ¥ ¥ .
':}— 1 i 1 i i i i A 1 i A S i i S i N {}—wwwwwwwwww SN i % 1 ¥* Y A LY ¥w¥ i \l/wwwwwwwww—
0 208 440 600 BAC 100 0 5 10 15 20
LM& Flosh Area (kme2) Li4 Flash alitude (km)

Saturday, September 8, 18



Saturday, September 8, 18



Saturday, September 8, 18



